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NOTICES 
Che Aeronautical Society. 


Meetings of the Council were held on 
Nov. 80th and on Dec. 19th, 1896. 
The following gentlemen have been 
elected Members of the Society, viz. :— 
Dec. 19. R. J. Urnqunart, 
C. H. Auperson, 
Sir Epwin Arnoxp, &¢., 
Dr. 


The following gentlemen have been | 


elected honorary members in recognition of 
their long and valuable services to the 
cause of Aéronautics, viz. :— 


Mr. James F.R.S., 
Mr. Henry Coxwetu. 


The following Members have been 
elected to the Council, viz. :— 
Dec.19. Mr. Hiram Maxin, 
Masor J. D. Funierron, r.x., 
Sm Epwin K.c.1.5., &¢ 


Some revisions of the Rules of the 
Society have been sanctioned. The prin- 
cipal alterations are :— 


Rule II., paragraph 2, delete ‘‘four” before 
Vice-Presidents (so that the number of Vice- 
Presidents is not specified). 


Rule II., paragraph 2, for ‘‘twelve” read | 


‘“‘six.” (The Council to consist of President, 
&c., and at least six other Members.) 

Rule V., paragraph 2, for ‘‘the day of his 
election” read ‘‘the first of January.” (All 
subscriptions to count from Jan. 1st in each 
year.) 


Rules XVII., XVIII., and XIX. to be struck 
out. (These have reference to experimental 
balloon ascents, inventions submitted, and 
donations. ) 

A Meeting of the Society for the reading 
and discussion of papers and exhibition of 
models will be held about the end of 
March. The exact date and all further 
particulars will be notified hereafter. Any 
Members having papers or models to sub- 
mit are requested to communicate with the 
Hon. Secretary. 


B. BADEN-POWELL, Caprr., 
Hon. See. 
8, St. GeorGe’s PLACE, 
Lonpon, S. W. 


The Aeronautical Society. 


During the last few years this Society has 
been in a somewhat morbid and languishing 
condition. It may be likened to a sick child, 
who sinks until he is on the very verge of 
death, and yet recovers, and regains more than 
his former health. 

It may not be inappropriate in this first 
number of the new Journal to review shortly 
the past history of the Society. 

Just thirty-one years ago—on the 12th of 
January, 1866—a group of men, including 
some of the most eminent scientists of the 
day, met together at the house of the Duke 
of Argyll for the purpose of founding a Society 
“for the advancement of Aerial Navigation 
and for observations in Aerology connected 
therewith.” The Duke of Argyll was elected 
President, the Duke of Sutherland, Lord 
Richard Grosvenor (now Lord Stalbridge), and 
Lord Dufferin, Vice-Presidents. The Council 
included such names as Sir Charles Bright, 
M.P., Dr. (afterwards Sir William) Fairbairn, 
Sir C. W. Siemens, Mr. Glaisher, and many 
others, and Mr. F. W. Brearey was appointed 
Hon. Secretary. On June 20th the first 
meeting was held, when a paper “on Aerial 
Locomotion” was read by Mr. F. H. Wenham, 
which to this day remains one of the most in- 
teresting of the many which have since been 
read at the annual meetings of the Society. 

During the second year of its existence the 
Society continued to prosper. Two meetings 
were held, and in the second annual report, it 
is stated “ The Society has good reason for con- 
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tulation, that since its formation so many 4 
resh minds have been induced to study the 
question of aerial locomotion.” In the first year 
the members numbered 65, while in the second 
they had increased to 91, and in the third to 
106. 
In 1868 was held the first exhibition of the 
Society “for the purpose of giving wide pub- 
licity to the suggestions, and form of machines 
proposed by different inventors, and by thus 
arranging, their ideas so as to be seen at one 
view collectively, it was expected that some 
errors would be eliminated, and if a tendency 
to success in one direction could be perceived, 
it would greatly advance the science, by causing 
inventors to work more in unison, and direct 
their labours in a channel most likely to lead 

to a successful result.” mn 

The Exhibition took place at the Crystal 
Palace, commencing on June 25th, and 
numerous models were shown. The light 
motive power engines were probably the most 
important section of exhibits, a prize of £100 
having been offered by the Society for the 
best shown. Sixteen models were exhibited 
and the prize was awarded to Mr. Stringfellow 
whose steam engine, giving rather more than 
one horse-power, only weighed 13 lbs. with 
boiler. Full particulars of all the exhibits have 
been published in the reports of the Society. 

In 1871 some interesting experiments were 
conducted in aerodynamics under the auspices 
of the Society, by means of a powerful current 
of air driven through a tube. 

For some years the Society kept on in much 
the same state, but then the numbers gradually 
declined. Less interest seemed to be taken in 
the subject, and though meetings for the read- 
ing and discussion of papers took place annually 
members began to realise that they were not 
getting enough for their money. The re- 
ports then became late and irregular, and 
two years’ work was compressed into a report. 
Most of the leading lights of the Society be- 
came less active in their support and it was 
left to Mr. Brearey to do what he could to 
keep it going. But the honorary secretary 
was getting an old man, and was unable to 
impart much life into the steadily declining 
institution. After his death it appeared as if 
the Society must die with him. Not a single 
member of the original council was left a 
cared to render active support. Mr. Glaisher, 
in his 88th year, is the only one now remaining 
connected with the Society, though his great 
age debars his taking any energetic action in its 
cause. The Society still lingered on, till last 
year, when a few members of the council at 
last met together, and on November 30th it 
was decided to endeavour to resuscitate the 
Society, and see what could be done to place it 
on a useful footing. 

Meanwhile much had been done in this 
branch of science outside the Society. 
Maxim’s great machine had been built, and had 
attracted much attention. Lilienthal in Ger- 
many had aroused public interest in his 
soaring experiments, Langley, in America, 
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had conducted a remarkable series of experi- 
ments in aerodynamics, and Chanute had 
brought out his book, “Progress in Flying 
Machines,” which was the first really. good and 
complete account of the subject ever published. 
The result was that the call to arms was 
eagerly responded to. Numbers of new mem- 
bers flocked to the standard. The crisis had 
passed! The true life-blood flowed again. 
The invalid has risen from its bed fresh and 
invigorated. May it thrive on, and grow into 
a healthy adult! 


Present State of Aeronautics. 


The following interview from The Sunday 
Times of June 14th, 1896, gives a good idea 
of how the subject stands at the present 
time :— 


The invention of a flying machine, or, rather, 
the announcement of a sanguine inventor who 
believes he has accomplished this, must be to 
the editor of a paper almost as valuable as the 
appearance, or reported appearance, of a sea 
serpent. Again and again do we see para- 
graphs in the newspapers announcing some 
marvellous advancement towards the solution 
of this intricate problem, but as often as not, 
or a great deal oftener, the invention proves to 
be merely a design, or an idea, formed by one 
who has but little real knowledge of the subject. 
During the last few years, however, several 
men of undoubted scientific ability and inven- 
tive genius have entered the arena, and have 
proved, both by figures and by experiment, that 
a flying machine is a possibility, and has come 
within the range of practical invention. The 
careful scientist is, however, just the man who 
does not, as a rule, announce his device and 
publish full descriptions of it until he is fully 
convinced that he is on the right track. It is, 
for this reason, rather difficult to get at the 
truth as regards the present position of the sub- 
ject. It will, therefore, be unnecessary for me to 
refer to the many vague reports one has seen in 
the papers, except as regards those I know 
something about. Some rumours have latterly 
come out about a machine devised by Professor 
Langley, of the Smithsonian Institute, at 
Washington. He is, I know, a most capable 
man, for he has written a book, ‘ Aerodyna- 
mics,” which, without doubt, is by far the most 
elaborate scientific study of the question that 
has been written. He has for years made most 
careful experiments, and has deduced many 
facts with reference to the action of the air on 
bodies moving through it of the greatest im- 
portance to inventors of aerial machines. He 
seems now to have made some small machine 
which is reported to be a great success, though 
I imagine it is nothing more than a model. No 
full description of it has, I believe, been pub- 
lished, and in all probability the inventor will 
not hurry to make common property that which 
has taken him so many years of study and ex- 
periment to evolve, at all events until he has 
progressed sufficiently to be sure of success. 
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Then there is the great Maxim machine. 
Here again we have a very capable and very 
careful inventor devoting his attention and his 
money to the, subject. The result has been a 
truly marvellous machine. Doubtless the in- 
ventor himself expected better results than it 
has proved capable of supplying, but neverthe- 
less, though the machine can scarcely be said 
to have left the earth, yet it has proved a great 
success as regards the construction of very large 
and very light apparatus provided with im- 
mensely powerful engines. No one, before this 
was constructed, could have believed in the 
practicability of making a steam engine of 300 
horse power, and placing it in a flying machine 
presenting some thousands of square feet of 
surface to the air, the whole apparatus only 
weighing some three tons. 

However, the affair was altogether too large 
and unwieldy. A slight gust of wind get- 
ting under this enormous awning would be 
apt to upset the whole thing, and do hundreds 
of pounds’ worth of damage. Probably if the 
machine had really been shot off into mid-air 
it would have gone all right, but there was an 
awkward uncertainty as to how it might come 
I think myself it ought to have been 
supplied with air bladders, and sent over a cliff 
out to sea. Then when it fell in the water it 
would have floated. Now, however, Mr. Maxim 
talks of constructing a much smaller machine 
on the same lines, and I shall certainly look 
forward with the greatest interest for the re- 
sult, as I believe it will come very near the 
goal we are searching for. 

This machine, and probably Langley’s as well, 
is on what is known as the aeroplane principle; 
that is, a large fixed plane presenting a small 
angle to the air is soapelied horizontally at a 
great speed by means of screw propellers, and 
is forced upwards by the pressure of the air 
on its under side. It is really simply a large 
kite, which, instead of being held by a string 
for the wind to act on it, is driven through the 
air, and raised much as a kite is when drawn 
along by its string. This principle has been 
proved theoretically to give the best results, 
that is to say, that with a given amount of 
power a greater weight can be raised by this 
system of propelling a plane surface presenting 
a small upward angle to the horizontal. Lord 
Kelvin and others have, however, pointed out 
that, notwithstanding this, a machine with ver- 
tical screw propellers to lift it straight upwards 
might have Teter practical results, even 
though more power might be required. 

Then a good deal of talk is being made about 
two other inventors, Lilienthal, in Germany, 
and Pilcher, in England. These machines are 
very similar in principle, and though of great 
interest as experimental apparatus, cannot at 
present be considered as much more than para- 
chutes. They partake of the nature of large 
wings attached to the human body, and are, 
therefore, comparatively well under control, but 
are only capable of “flying” if launched from 
some high place against the wind; both inven- 
tors, however, —- to apply small engines to 
propel them through the air, and success de- 
pends upon whether they can get sufficiently 
powerful engines without pay increasing the 
size of the apparatus, and if they can get suf- 
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ficently efficient propellers to drive them at the 
requisite speed. 


You ask also about the Italian machines. All 
I know is that reports have appeared of the 
Italian Government being in possession of a 
number of “air-ships”’—and all I can say is 
that until I hear more of the details I don’t 
believe a word of it. 

Navigable balloons I look upon as a different 
subject. We know, of course, that the French 
have some, and, as to other nations, my mouth 
is closed as regards all I know in this line, but 
I may say at once that though on certain par- 
ticular occasions, with favourable, i.e., calm 
weather, they may prove of the very greatest 
value in war, yet they are so dependent on the 
absence of wind and other circumstances that I 
cannot believe they will ever be very much used. 

Then as for my own apparatus. Well, that 

again, is quite another matter. It is not a 
flying machine in the ordinary acceptance of 
the term. It is simply a system of large kites 
only for captive use. That is to say, it is held 
by a rope to the ground, and is chiefly for use 
as a lofty observatory for looking over the 
enemy’s lines, and watching the country round 
about. I believe there are also other useful 
rome to which it may be applied, since the 
ength of the tether line is practically un- 
limited, but I need not speculate on future 
possibilities. My present object is to get an 
apparatus to serve instead of a captive balloon 
without necessitating the transport of cumber- 
some filling apparatus. 

Kite-flying is not so simple a matter as some 
may suppose. To make an enormous kite like 
a toy one would be no easy task. Remember, 
the tail should be as heavy as the kite itself, 
which would, in my case, amount to some 60 
lbs. or more. And then the liability to dive 
must be done away with, else I am afraid there 
might be a difficulty in providing observers. 
My present apparatus, which is now undergoing 
its trials at Aldershot, folds up so compactly 
that it can be carried by one man. It is cap- 
able of lifting a man to a height of 200 or 300 
ft. One thing may be said about it that, be- 
sides the balloon, it is the only means known by 
which a man has been absolutely raised to any 
height in the air. And it is not entirely de- 
pendent on wind, since in calms it may be made 
to ascend by towing it with horses. 

As for the general question of the possibi’* 
ties of human flight, I for one firmly believ: 
wiil come about, and that very soon. It is, ~ 
course, in war that its great importance will ve 
apparent. And if it be found necessary to have 
a large, complicated, and costly machine to 
effect the purpose, doubtless it will be used for 
little else. The first nation which can provide 
a secret flying-machine—and the secret will 
probably be more in the smaller details of con- 
struction than in the general principle—will un- 
undoubtedly possess an incalculable advantage 
in war. B. BADEN-POWELL. 


Langley’s Flying Machine. 


Professor S. P. Langley has kindly sent us 
the following account of his ‘‘ Aerodrome,” 
written by F. G. Carpenter for several 
American newspapers. This description 
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may, therefore, be taken as trustworthy :— 


Within the past few months an invention has 
been made here at Washington which promises 
to revolutionize the travel of the world. It 
may transfer the vessels of the ocean to the air 
and carry the locomotives among the clouds. 


The development of it will in all probability | 


change the warfare of the world, and it may 


make war so terrible that the national troubles | 


of the future will be settled by arbitration. 1 
refer to Mr. Langley’s “aerodrome.” The word 
means air-runner, and the machine is such that 
it runs faster upon the surface of the air than 
a horse can trot, 

For sixteen years Mr. Langley has steadily 

ea his work upon it. Engrossed, as he 

as been, first in astronomical investigation 
and later in administering the greatest of our 

scientific insitutions, he has had only leisure 
moments to devote to it, and now, after thou- 
sands of experiments and hundreds upon 
hundreds of failures, he has accomplished what 
scientists once declared to impossible. 
Knowing that his work was done almost at the . 
risk of his scientific reputation being ques- 
tioned, during the early years of it is ts t 
the object of his investigations to himself. To- 
day the world knows practically nothing ot 
them, and it was only last May, after persis- 
tent urging on the part of his friend, Professoz 
Alexander Graham Bell, that he allowed him 
to state the fact that he had succeeded. 

Since then additional improvements have been 
made. A new and better machine than that 
which flew a half mile in May last has been 
tested. It has made a more successful flight, 
and to-day Mr. Langley permits me to give in 
my own words the first full description of his 
success to the public. I have spent several 
days with him upon the island in the Potomac 
River, about 30 miles below Washington, where 
his last experiments have been conducted, and 
on Saturday, November 28, I witnessed the 
most successful flight which has yet been made. 
I saw this machine, made chiefly of steel, 
weighing as much as a four-year-old boy, yet 
so large that it would just about fill the average 
parlour, moved by a steam engine which was a 
part of it, dart forth from the launching stage 
and fly in an almost straight line through the 
air a distance of more than 1500 yards, or over 
three-quarters of a mile. It flew almost as far 
as the length of Pennsylvania Avenue, between 
the Treasury and the Capitol. The flight was 
horizontal. There was not a quiver of the 
wings, and the great bird-like aerodrome swam, 
as it were, upon the planes of the atmosphere. 
It flew first to the right, across the bay to- 
ward a strip of woods, and, as Mr. Langley and 
myself watched it, our hearts for the moment 
came into our throats, for it seemed as though 
it would dash itself against the trees. As it 
neared them, however, it gracefully swept 
round and downward, then turned and rose, and 
as straight as an arrow flew across the bay 
where we were standing on towards Washing- 
ton. It continued to fly in this straight hori- 
zontal line until the water which furnished the 
steam was exhausted, when it slowly but grace- 
fully swept down and rested upon the water 
It lighted so gently that not a bit of its 
machinery was injured, and had it not been that 
the evening shades were falling it could have 
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been flown again. I have never seen any inani- 
mate thing look so like a thing of life. 

It was as graceful as any bird, and as it swam 
through the air, its propellers, which were going 
about at the rate of over a thousand revolutions 
a minute, made a whirring noise like the wings 
of a bird in rapid flight. The feathery smoke 
of the engine could be seen wreathing its way 
out of the smoke stack, and, as the setting sun 
caught its silken wings, and the white, silvery 
substance which bound the body containing its 
machinery, it seemed like a wonderful new 
species of bird. The great danger of losing the 
machine in the trees led Mr. Langley to put 
only enough water in it to allow it to fly about 
one and one-half minute. It could have carried 
water for about five minutes, but as it was, it 
flew, by two independent stop watches, one 
minute and forty-five seconds, being the only 
flight of any aerial machine except itself which 
has ever lasted for more than a very few 
seconds. In this minute and three-quarters it 
flew a distance of almost a mile, going at the 
rate of over thirty miles an hour, and showing 
that if it had been fully supplied with water, it 
would have fiown for more than two miles. As 
it was, its flight was only limited by the ex- 
haustion of its steam, and there seemed no 
reason but that. with more steam to run it, it 
might not have gone on indefinitely. Witha 
machine ten times its weight, Mr. Langley told 
me, a condensing apparatus could be carried 
upon it, which could use the water over and 
over again, and the same amount of water would 
carry it for hundreds of times its present flight. 
The machine flew against the wind. There was 
nothing of the balloon nature about it. There 
were no gas bags to uphold it. Its wings were 
immovable, and they merely steadied it as it 
flew like a bird through the air. The force 
which carried it onward was generated upon it. 

As I looked at it I could hardly realize the 
remarkable thing which Mr. Langley has ac- 
complished. Let me repeat: it. 

The aerodrome is a machine made almost 
altogether of steel. A balloon floats because 
it is lighter than the air. This machine weighs 
more than one thousand times as much as the 
air through which it moves. The working parts 
of its machinery are ef steel, and it carries a 
peculiar steam engine which forces it along 
through the air. In constructing this machine 
the question of weight was an all-important 
one, and everything had to be reduced to the 
minimum. The aerodrome, weighing less than 
thirty pounds, carries about four pounds of 
water. This is about two quarts, and the little 
engine is so wasteful of it that its flight must 
be proportionately short, for when the water 
has been once converted into steam the aero- 
drome must stop flying, as there is no more 
water to furnish steam to run it. The 
machinery of the air-runner is very light in- 
deed, but it requires a considerable force to 
move it in proportion to its weight. Its engine 
is equal to more than one horse power and the 
movable parts of the machinery weigh twenty- 
six ounces. You could put all of its machinery 
into a peck measure. ow, a horse weighs a 
thousand pounds. Think of reducing the size 
of a horse to a peck measure, and its weight to 
that of a kitten, and you have some idea of 
Mr. Langley’s aerial engine. 

What does the aerodrome look like? 
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I have described it in flight. I examined it 
at rest, and I have gone carefully over its dif- 
ferent parts. It is about fifteen feet long, and 
about fourteen feet wide from the tip of one 
wing to the other. The machine moves through 
the air on much the same principle as that by 
which the twin-screw steamer forces its way 
through the water. On each side of the aero- 
drome there is a sort of screw propeller or pair 
of blades in the shape of one cutting of a screw 
so hung upon a pivot that when the steam is on 
they fly round at the rate of a thousand revolu- 
tions a minute. They look, in fact, much like 
the wheels of an electric fan when in action. 
They cut the air so rapidly that you cannot 
see the blades, and they are, in fact, a pair of 
wheels about four feet in diameter, flying at 
this wonderful speed around through the air. 
As they move they screw the air ship onward, 
and this advancing motion keeps it up in some- 
what the same way that a swift skater can be 
supported by thin ice. 

The machinery is in a metal receptacle which 
ends in a smoke stack. This is hung to a frame 
work of steel. The wings, which are stationary, 
are fastened to the upper part of the framework, 
and they extend far above the body holding 
the machinery. 

The machinery is wonderfully delicate, but 
it is as strong and at the same time as light as 
scientific investigation can make it. The fuel 
is gasoline, which is converted into gas before 
it is used, and which furnishes such an intense 
heat that it would melt the boiler in a second 
if there were not a special pump by which the 
water is kept flowing rapidly through the 
boiler, the intense heat converting some of the 
water into steam us it flows. Every part of the 
machinery is of the most practical nature, and 
it has been constructed at an enormous expense 
of patience and experiment. It may be said 
that nearly every atom of the aerodrome as it is 
now put together is the result of experiment. 
The making of the boiler alone consumed 
months of work. Every bit of the machinery 
had to be constructed with scientific accuracy. 
It had to be tested again and again. The diffi- 
culty of getting the machine light enough was 
such that every part of it had to be remade 
several times. It would be in full working 
order, when something would give way, and this 
part would have to be strengthened. This 
caused additional weight, and necessitated the 
cutting off of that much weight from some other 
part of the machinery. At times the difficulty 
scemed almost heartbreaking, but Mr. Langley 
went on piece by piece and atom by atom, until 
he at last succeeded in getting all the parts of 
the right strength and proportions. Even after 
he had completed his model, and had it ready 
for flight, he was confronted with an unex- 
pected difficulty, which was, it seemed at the 
time, almost impossible to surmount. 

This was the launching of the machine into the 
air. One of the most difficult things that large 
soaring birds have to contend with in flying is 
in getting a start. You know how difficult it 
is to launch a ship into the water. It is far 
more difficult to launch an air ship. Mr. 
Langley found that his machine had to be 
clamped down on the launching stage, and to be 
arranged in such a way that the machinery 
could be started, so that it should receive a 
slight initial velocity and then be released with 


a spring. This looks easy. It was hard. But 
Mr. Langley at last succeeded in launching his 
machine by hanging it to a movable table, so 
that it could be turned to face the direction in 
which the flight was to be made, and so that 
the wheels of the table would carry the aero- 
drome straight out in a horizontal line and 
launch it off into the air. The launching ap- 
paratus which we used on November 28 was 
built on the top of a houseboat, and the work 
of arranging the table was no small one. As I 
stood upon it and examined its construction 
Mr. Langley said: “ It doesn’t seem to be much, 
but it is the result of five years of experi- 
ments.” 

I here asked Mr. Langley what first attracted 
his attention to aerial navigation. 

“T can’t tell when I was not interested in 
it,’ he replied. “I used to watch the birds 
flying when I was a boy, and to wonder what 
kept them up. I afterward heard the theory 
that they possessed great muscular power. You 
know some scientific men have stated their 
belief that the muscular strength of birds must 
be enormously greater in proportion than that 
of men. But this it seemed to me could not be 
true. I could not believe what some French 
mathematicians calculated, namely, that an 
eagle must be nearly as strong as a man. It 
finally occurred to me that there must be some- 
thing in the condition of the air which the 
soaring birds instinctively understood, but 
which we do not. This idea I held for a long 
time, the flight of birds continuing to be a 
wonder to me. It is curious how an idea of 
that kind sticks to you. I seldom saw a bird 
flying that I did not think of it, and even 
lately I have watched them for hours, trying 
to understand how they could move about 
through the air, rising and falling, soaring up 
and sailing down without any motion of the 
wings.” 

“But, Mr. Langley, I thought that birds 
used a great deal of strength to fly. They 
can’t fly without moving their wings, can they ?” 

“The soaring birds can,” replied Mr. Lang- 
ley, “and they do fly long distances with ap- 
parently very little exertion. Darwin once 
watched the South American condors, which, 
you know, are immense birds, for hours. He 
says they ascended and descended, soared and 
circled about, with scarcely the movement of a 
feather. He could not detect a single flap of 
their wings. 

“T remember,” continued Mr. Langley, “ how 
I stood, one cold November day, on the aque- 
duct bridge that crosses the Potomac River 
above Georgetown, and watched a turkey buz- 
zard which was lazily soaring round and round, 
watching something in the river below. The 
wind was blowing a gale. It was going at the 
rate of at least thirty-five miles an hour. Still 
the bird moved about with the greatest ease, 
keeping generally on one level, but swaying a 
little as it went round and round. It was not 
more than sixty feet above me. I could see it 
perfectly, and could not note the flapping of 
a wing, though I watched it for a long time. I 
stayed, in fact, until I got so cold that I had 
to leave. 

“T remember well when I began to experi- 
ment to see if my supposition was correct. It 
was after a meeting of a scientific association, 
in which someone stated that an inanimat: 
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thing could, under certain circumstances, be 
made to move in the air against the wind by 
the power of the opposing wind itself. He 


claimed that he had made experiments proving | 


this fact, and he stated as an evidence of the 


truth of his theory that he had seen birds not | 


only come close to the earth and hang station- 
ary in the air, but even advance against the 
wind and ascend in the air without flapping 
their wings. He was laughed at, but it is now 
conceded that what he claimed is not theoreti- 
cally impossible. I, myself, did not believe he 
was right at the time, but it set me thinking. 
My old interest in the subject revived, and I 
began at once to make experiments. I wanted 
to know the actual facts as to the power needed 
for flight, and how it was possible that bodies 
heavier than the air they displaced could keep 
themselves in the air without falling. I did 
discover that there was no doubt but that a 
machine could be made which could support 
bodies in the air, and which would carry them 
forward. I have shown you here to-day a 
machine which will do this. I have proved 
that we have the power, and the only question 
now is to learn how to direct and control it. 

“* My first experiments were made when I was 
connected with the astronomical observatory in 
Pittsburg. It is now more than fifteen years 
ago that I built my first laboratory for aerial 
investigation there. A friend of mine, Mr. 
William Thaw, a wealthy citizen of Pittsburg, 
supplied the means, and I was enabled to make 
all sorts of tests to ascertain the power used in 
aerial motion. One device which I had was a 
whirling table. This was an arm about thirty 
feet long, which swung about on a central pivot, 
ten feet above the ground. It was moved by a 
ten horse power steam engine, and it went flying 
around, moving at all speeds up to seventy miles 
an hour. Now, on the end of the arm I put 
instruments which would measure the lifting 
power of the wind upon any inclined surface 
hung to them. had, for instance, a spring 
scale hung there, and to this brass plates were 
attached. When the arm was put in motion I 
found that the faster it went the less weight 
the plates registered on the scales, until at 
great speed they almost floated in the air. I 
found, in fact, that the higher the speed the less 
was the force required to keep the plates from 
falling. This seems at first a contradiction of 
known principles, but I have no time now to 
explain it. I found that not one-twentieth of 
the force before supposed to be required to 
support bodies under such conditions was 
needed, and what before had seemed impos- 
sible began to look possible. 

“This means that I found,” continued Mr. 
Langley, “that an entirely wrong estimate had 
been made as to the force needed to sustain 
moving bodies in the air. Some mathemati- 
cians, reasoning from false data, had concluded 
that if it took a certain amount of power to keep 
a thing from falling, it would take much addi- 
tional power to make it advance. My experi- 
ments showed just the reverse. I found that it 
took much less force to push a body rapidly 
through the air than was needed to simply sus- 
tain it there. I found, in short, that the con- 
ditions of air travel with my planes and of land 
and sea travel were in one important respect 
the opposites of one another. An ocean steamer 
running at twenty knots an hour will take 
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several times as much coal as is required to run 

it at the rate of ten knots an hour. The limited 
| express uses a great deal more coal than the 
slow freight for the same weight and distance. 
| This is not so in aerial flight with planes. 

Actual experiment shows, I repeat, that the 
| faster the speed the less the force required to 
sustain the planes, and that it would cost less 
to transport such planes through the air at a 
high rate of speed than at a low one. I found 
further that one horse power could carry brass 
plates weighing 200 pounds at the rate of more 
than forty miles an hour in horizontal flight. 
Everything, however, depended upon the flight 
being strictly horizontal. I found that if it 
were the least irregular the power must be in- 
creased in proportion to the irregularity.” 

“It was interesting, but so far it had been 
conducive to no practical results. I had been 
working now for years, seeking to learn the 
principles involved in flight. I thought I dis- 
covered some of them. The question was how 
to apply them. The field, you know, was en- 
tirely new. I had to make, and to a large 
extent invent, the machinery I used. My ex- 

riments showed me that I must have a very 
ight engine; but they did not tell me how to 
get it. They did not show me how to keep the 
flight horizontal, nor did they give me any idea 
how such a machine as I might construct could 
be made to start and alight in safety. There 
were a number of other things which I should 
have liked to know, and some of which I still 
hoped to learn which were entirely in the dark. 
As the result of my work I had some extremely 
important and valuable facts, but my experi- 
ments so far had not told me how to apply those 
facts to the making of machines for flying. I 
had only the conviction that what had hitherto 
been an impossible fancy might in the future 
become a mechanical fact. I could see, at any 
rate, from what I had learned, that the subject 
was worth a new and scientific investiga- 
tion. 

“T next began a very different kind of ex- 

riments. The average man might have looked 

pon my next work as somewhat childish. I 
spent many hours in experimenting upon little 
toys, which I tried to make actually fly. 
had my facts; you know, and I wanted to see 
how they would work out in actual practice. 
The only thing that had yet been done in 
making toys or anything that would fly was by 
an ingenious Frenchman, named Penaud, who 
a, decade or more ago had made a flying toy by 
twisting strands of rubber, which in untwisting 
turned a little propeller whee! made of a couple 
of feathers. The propellers moved the toy for- 
ward. They kept it in the air for a number 
of seconds, enabling it to fly from fifty to one 
hundred feet. Simple as this toy looked, it 
was the father of a future flying machine, and 
France ought to have the credit of it. I tried 
the same thing again and again on a larger 
scale, my object being to learn what the condi- 
tions were by which we could secure a horizon- 
tal flight in free air. 

“T did not find out a great deal. The rub- 
ber models flew so irregularly and for so short 
a time that I could not learn much from them. 
I soon saw that I must have a better motive 
power. I must have something that would 
make a machine fly long enough for men to 


observe how it flew. In other words, in order 
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to learn how to make a flying machine, I must 
have a flying machine to begin with. 

“T examined and experimented on every kind 
of a motor. I tried compressed air, carbonic 
acid gas, the storage battery, the primary bat- 
tery, and many other things, including the gas 
engine. The last was the most promising, and 
it may some day prove to be the best; but, 
like everything else, I found it too heavy, for 


you see the engine had to be exceedingly light | 


in proportion to the power. After much experi- 
ment of this kind, I concluded that the only im- 
mediate hope was in the steam engine, and that 
it could only be used provided it could be built 
to a degree of lightness which had hitherto never 
been attained. I had to have nearly one horse 
power to give me a good chance for any prac- 
tical experiment. Now, it is only a few years 
since an engine developing this amount of 
power weighed as much as a horse himself. In 
other words, it weighed something like 1000 
pounds. I had to have a one horse power engine 
and boiler which together would weigh less than 
ten pounds, or one-hundredth the weight of a 
horse, and I at once went to work to make it. 
It took me a year to construct it, and I had the 
best of mechanics to help me. I reduced the 
weight atom by atom, building and rebuilding, 
until now I have what I believe to be the 
smallest one horse power engine in the world, 
Its moving parts, as I told you, weigh just 
twenty-six ounces, or less than two pounds. As 
it was with the engine, so it has been with 
every part of the machine. Every part of it has 
had to be made over and over again, until, as a 
result of the greater part of my leisure for the 
past fifteen years, 1 have accomplished what 
you have seen to-day. 

“Yes, I have succeeded. I have proved both 
theoretically and practically that machines can 
be made which will travel through the air. The 
question of the development of the fact is one 
of the future. My motive and interest in the 
work up to this time have been purely scientific 
ones, but if I had the time and money to spend 
upon the construction of a large machine, I 
believe I could make one on a scale that a large 
passenger-carrying  flyi machine can be 
a commercial as well as a scientific 
success. There are many things yet to 
be learned concerning it, but I have 
no doubt they will be discovered in the 
future. The moment that men see that 
such machines are not only practicable, but 
that they may be made commercially profit- 
able, there will be a thousand inventors work- 
ing upon the problem where there is now one. 
I believe, however, that the flying machine will 
first come into national use in the arts of war 
rather than those of peace. In the event of a 
great war, by means of an aerial machine the 
armies of one nation will be able to know ex- 
actly what those of the enemy are doing, thus 
radically changing — military strategy and 
tactics, to say nothing of their power of drop- 
ping down bombs out of the sky. I believe, 

owever, that such inventions will finally be of 
even greater advantage in the arts of peace. I 
have faith that the swiftest and perhaps the 
most luxurious, if not the safest, travelling in 
the future may be through the air.” 

“But will it not be impossible to induce 
people to risk their lives in the first experiments 
on such machines?” 


“TI think not,” replied Mr. Langley. “If I 
had a large aerodrome constructed on the prin- 
ciples of the one you have seen to-day, though 
the danger of the initial experiment would un- 
doubtedly be great, I am sure I should have to 
turn away any number of men who would be 
anxious to risk a flight upon it.” 


The Late Mr. F. W. Brearey. 


While the world is waiting for the new de- 
velopments which seem to broaden out in 
contemplation of the command of the atmo- 
sphere by man, so that he may be free to 
traverse it in every direction, we would remind 
those who would give honour where honour is 
due, not only to offer praise to the successful 
inventor, but also to those whose pioneering 
exertions have led to eventual success—for 
such it must be regarded. Prominent among 
these in our own country is the name of 
Frederick William Brearey, who seems very 
early in life to have been a dreamer of aerial 
dreams. 

It may account for these youthful aspirations 
that his father was a friend of the late Sir 
George Cayley, of Stillingfleet, near Scar- 
borough, the latter being the place of his 


‘birth in 1816. His father and sister were oc- 


casionally the witnesses of the experiments in 
flight made by the scientific baronet, and al- 
though Mr. Fred. Brearey does not re- 
member any influence upon his mind resulting 
from overheard conversation, yet the idea 
seems possible. Although he says he remem- 
bers seeing Sir George at York, he never heard 
of his aerial experiments until after he arrived 
at manhood, and only then from his sister. 
Sir George Cayley’s papers and experiments, 
published in the “ Mechanic’s Magazine” of 
that period, have since become to him and other 
students of aeronautics a storehouse of know- 
ledge. 

The time came when Mr. Brearey’s aerial 
dreams began to take shape, but not until the 
year 1865 did he make any progress. 

In the January of the next year the Aeronau- 
tical Society of Great Britain was launched 
from the House of the Duke of Argyll at 
Campden Hill. A nobleman of such acknow- 
ledged scientific attainments becoming Presi- 
dent of the Society somewhat abated the 
ridicule of Mr. Brearey’s friends, but it has 
accompanied him more or less as each attempt 
was reported a failure. 

As soon as it became known that the Society 
was formed in Great Britain, there came plans 
and suggestions from all parts of the civilized 
world, with applications for the money which 
it was supposed that John Bull was anxious to 
lavish upon inventors, and from that time until 
now, nearly thirty years, the copies of letters, 
all in the handwriting of Mr. Brearey, and 
the letters received, testify to the gratuitous 
labours of the Honorary Secretary. The 
Société Frangaise de Navigation Aérienne soon 
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voted him their gold medal, and, as showing 
the effect which his papers, read at the meet- 
ings held at the Society of Arts, and magazine 
and newspaper articles, for the most’ part re- 
printed in other countries, had upon scientific 
minds, one of several letters spontaneously 
addressed to him will suffice. It was from the 
then President of the American Society of 
Civil Engineers, Mr. O. Chanute, dated from 
New York, February 3rd, 1882 :—‘‘ We are in 
this country aware of your long-continued ex- 
periments and efforts to promote a solution of 
the problem of aerial navigation, and know 
that it is through your influence that the sub- 
ject has been cleared of much rubbish, and 
placed upon a scientific and firm basis.” 

It was soon accepted by Mr. Brearey as con- 
viction, that aerial navigation could never be 
accomplished by balloons, however useful they 
might be in their own sphere, so that all his 
attention and experiments were directed to 
the mechanical means of attaining it. These 
were so suggestive and encouraging that in a 
lecture room he was able to show various forms 
of sustained flight over the heads of the 
audience, and although he has lectured in more 
than fifty cities and towns in England and 
Scotland, and liberated models of two or three 
pounds’ weight, with a spread of wing of 123 
ft., he never caused an accident which created 
anything but amusement. Not soa lecturer at 
the Royal Polytechnic who, lecturing there 
upon the flight of one of Mr. Brearey’s models, 
apologised for the absence of it upon one occa- 
sion ‘‘ because the model had flown at a lady 
and the lady flew at him.” The action of 
these models, of which he used to show more 
than thirty in his lectures, was very precarious, 
but occasionally their flight would surprise 
him. At Plymouth, for instance, one wing- 
flapped bird flew twice round the room, and re- 
turned to his hand on the platform, as if 
directed. At Truro, in a very large hall, a 
screw-propelled plane flew to the end of the 
hall, and, without touching the wall, turned 
round and got fixed on the gas fittings on the 
platform. At the Hartley Institute, South- 
ampton, he liberated from his hand the model 
of an albatross, with wings of 12} ft. in width, 
made of very slender material, both as to the 
shaft of the wing and the covering ; so slender, 
indeed, that in holding it out ready for flight, 
the wings dropped on each side of him, so that 
no one would have thought flight possible, but 
the moment that action was imparted to those 
drooping wings, they stiffened out, and 
through the reflex action at the tip of the 

ing which effects propulsion, the model flew 
the whole length of the room, about 2 ft. 
above the heads of the audience, and, although 
rising at the end, just managed to clear the 
gallery. This was repeated with like result, in 
obedience to continued applause. With screw 
propelled planes he was equally successful, and 
it is on record how he suggested to Captain 
(now Lieut.-Colonel) Templer the means of 
sending information to a distance from a bal- 


loon. Mr. Brearey having supplied the appara- 


tus of simple construction, Capt. Templer 
liberated it from a height, when it travelled 
back to Woolwich Arsenal against the wind, 
which carried away the balloon. Thus was 
conveyed a dead weight, the prerunner of the 
live weight conveyed in like manner by Herr 
Lilienthal’s machine near Berlin—at that time 
a member of the Society. This successful ex- 
periment was recorded in the “Daily Tele- 
graph,” October 10th, 1879, and “ Daily News,” 
October 21st. 

As Mr. Brearey has written a work, “The 
Atmosphere as a Medium of Travel,” which 
awaits a publisher, I must abstain from much 
that I should like to chronicle, but I cannot 
forbear giving a few anecdotes. One of his 
correspondents, advocating the propulsion of 
balloons, thinks that it may be accomplished 
thus: He would surround the balloon with 
compartments in which hawks can be located, 
confined by attachments to little leather 
breeches. When it is desired to propel the 
balloon, the aeronaut yells, and the hawks, 
liberated in this frightened manner, will 
lighten the balloon so that it will rise. 

He even believes that they may be trained 
to pull altogether, and so hawk the balloon 
about the country. Another correspondent 
who, being an engineer, was supposed to under- 
stand the supporting power of surfaces when 
launched into the air from a height, seriously 
proposed the erection of towers at distances 
suitable to the effective gliding transmission of 
the surface. The passengers were to place 
themselves under this surface, and glide down- 
wards to the next tower. : 

A lift would take them to the top while the 
apparatus would be hauled up for their recep- 
tion, and away they would float off to the 
next tower, and so on, and so on. 

These are a sample of some of the wild 
schemes of enthusiasts. Mr. Brearey has upon 
several occasions lost blood in the cause, and 
copiously, too, at the Alexandra Palace, when 
a screw-blade, revolving at a great velocity, 
produced by the great muscular effort he was 
exerting in turning a handle, flew off, and hit- 
ting him in the face, cut a portion of his nose 
off, at the same time cutting open his cheek. 
The nose was cleverly sewn on, but the after 
effect resulted in an operation by which the eye 
was barely saved. Again, when returning 
from the Crystal Palace, where for many days 
he had been in attendance, witnessing some in- 
teresting experiments in plane propulsion, a 
railway accident produced concussion of the 
brain, and confined him to his bed for many 
weeks. It was in connection with these ex- 
periments that the following ridiculous inci- 
dent is related. Mr. Brearey had made an ap- 
pointment to meet the Duke of Argyll, the 
late Duke of Sutherland, and the Earl of Duf- 
ferin. After they had spent some time in 
examining the steam-driven apparatus, said 
he, “ We proceeded to the lower level exit to 
catch the train. On passing the cloak room 
the Earl started from us, saying he would be 
back directly, as he had left his coat there. 
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On attempting to pass the barrier, the 
ticket collector exclaimed to the Earl, who had 
the coat over his arm, “Holloa, where did you 
get that coat.” The Earl was unaware that 
a ticket was attached to the coat, which had 
caught the inspector’s attention, and caused 
him to look wit suspicion upon the whole 
party. “Yes,” said the Earl innocently, 
“there was no one in the cloak room, so I took 
it.” 

This was too much for the inspector, who, 
casting a glance at us, said in an authoritative 
tone, “Has anyone else boned a coat?” 

“Come with me,” said the Duke of Argyll 
to the Karl. “ What does he mean by boned ?” 

“Stole it,” says the Earl. 


As we reached the cloak room the atten- 
dant, who had left it for a short time, was just 
entering the room, thus confirming the Earl’s 
statement. Of course, this was quite satisfac- 
tory. “But,” says Mr. Brearey, “I shall 
not easily forget my indignation at the 
man’s manner, nor my _ admiration at 
the suppression of any anger which 
must have been felt by the party. After they 
had departed, I could not avoid saying to the 
inspector, “Do you know who that gentleman 
was that you accused of stealing a coat ?” 

“T neither know nor care,” said the man, 
carelessly. 

“Well,” I said, “he was the Earl of Duf- 
ferin, Governor-General of Canada; the taller 
of the two others was the Duke of Sutherland, 
and the other was the Duke of Argyll.” 

“Good God!” said the man, “you don’t say 
so ?” 

With respect to the ultimate issue of the late 
plane propelled experiments, Mr. Brearey, who 
-—at least, theoretically—became possessed of 
as much knowledge as anyone in this king- 
dom, said that there were two systems by which 
success has been ascertained to be certain, so 
far as ascent is securable by mechanical means 
alone, viz., Maxim’s and Phillip’s. The former 
answers to the prognostication of the Duke of 
Argyll, expressed when presiding over the first 
meeting of the Society in 1866. 

“T think it quite certain that, if the air is 
ever to be navigated, it will not be by individual 
men flying ; but that if is quite possible vessels 
may be invented which wiil carry a number of 
men, and the motive force of which will not 
be muscular action.” 

Mr. Maxim says that it is only for such 
dire purposes as war that his inventive genius 
has aimed at. This means heavy weights. 
Phillip’s will come within the capacity of the 
pleasure seeker. Both have yet to come under 
control when set free in the air. Both in- 
ventors are members of the Society. 

“Then,” said Mr. Brearey, “will come the 
real test, and the real danger, but, that success 
will be ultimately attained, who that considers 
man’s pluck, luck, and perseverance can 
doubt.” 

On January 31st, 1896, Frederick William 
Brearey suddenly and peacefully passed away. 


The Death of Lilienthal. 


There can be no doubt that we learn as 
much from failures as from successes, and it is 
a pity that fruitless efforts are not more often 
put on record. How frequently it must occur 
in scientific investigations that a man works 
away upon some idea that occurs to him, when 
that same idea has occurred to hundreds of 
others before him who have also worked at 
it in the vain hope of attaining the desired 
end. A long register of failures may be unin- 
teresting reading, but it may be very useful, 
especially when a full and clear reason is given 
for each failure. All students of aerial navi- 
gation have been interested in the accounts 
of the experiments of Herr Lilienthal, near 
Berlin. Everyone owned that, whether or not 
he was on the real road to the unravelling of 
the mysteries of flight, yet his experiences were 
of the greatest importance. He himself said, 
“this danger can only be avoided by becoming 
acquainted with the wind by constant and 
regular practice,” and later, “I myself have 
made thousands of experiments within the las! 
5 years, and have had no accidents whatever.” 
It is very shocking, then, to hear one day that 
this bold experimenter was killed during one of 
his flights. He is bewailed as a martyr to 
science. People then asked “what hap- 
pened?” and the answer is generally given that 
he lost his balance and fell, and there is an 
end of it. But this is not sufficient. It is 
most important for us to know how it was that 
Lilienthal, after all his practice and experience, 
came to grief. We will quote such accounts as 
have been published. The “Daily News” cor- 
respondent telegraphs: “He started with a 
machine from a hill about 100 ft. high, and at 
first all went well. After remaining in the air 
for a few minutes, however, the machinery got 
out of order, or according to another account, 
a sudden gust of wind caught the machine, and 
the unhappy man fell heavily to the ground.” 
Now those who know this simple apparatus 
will ask what part of the “machinery” could 
get “out of order?” And as for the sudden 
gust of wind, it was just these gusts that the 
poor experimenter had been practising to com- 
bat for five years past. The next account we 
have reads: “Suddenly something went wrong 
with the machinery, the wings ceased to act, 
and he fell.” Here again it is difficult to know 
how the wings, consisting of a rigid plane, 
could “cease to act.” Another account says: 
“The apparatus lost its balance,” and, “the 
details of the accident seem to show that the 
conduct of the parachute, for such it really 
was, was very nearly that predicted, for the 
machine turned several somersaults.” Another 
commentator says:—‘‘Any such apparatus 
which exposes large surfaces to the atmosphere 
is at the mercy of a sudden gust of wind, with 
the result that its equilibrium is destroyed, 
and the whole machine is overthrown and 
tumbles to earth.” Now any careful experi- 
menter knows that an apparatus can be made 
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that will always be stable. Make a model of 
Lilienthal’s machine, attach a heavy weight 
to it in the position of the man, and throw it 
about how you will in the air, it will always 
come down “cat-like” on its legs. No! we 
must look further afield to get at the real 
cause. 

This machine, as is well known, consisted of 
an upper aeroplane, placed over the lower wing- 
like structure around the man. A correspondent 
writing to “Nature” says: “These two-storey 
models soared in the most astonishing manner, 
. . . and never showed the slightest ten- 
dency to take ‘headers.’” They “would also 
show a greater stability, a result all the more to 
be expected, as the centre of gravity of the sys- 
tem was placed more than a metre below the 
upper surface.” This correspondent quotes the 
mechanic who, not unfortunately, was the 
only person to actually witness the disaster. 
“The man saw him soar down until he was 
nearly above the foot of the hill; then sud- 
denly a gust of wind set in, lifted him up to a 
height of 30 m. above the ground—according 
to his man’s estimate—and then he stood ap- 
parently motionless in the air. This was a 
frequent occurrence, and gave no cause for 
alarm at first; but now the man saw how 
Lilienthal gradually lowered the fore-edge of his 
wings more and more, without obtaining the 


extraordinarily delicate and flimsy connection 
there is between the two planes. Indeed, it is 
difficult to realize how the apparatus could be 
rigidly constructed. There are apparently 
two light upright rods connecting the aero- 
planes; nothing more is visible, though pre- 
sumably these are stayed with wire. But if 
extra pressure is brought on the front edge of 
the upper plane, what is to prevent its being 
forced back? Suppose for a moment it was 
forced back. 

Would not the whole apparatus at once pitch 
forward? The centre of gravity would come 
well in front of the centre of area, and nothing 
would prevent the machine taking a “header” 
to the ground, even, perhaps, making a 
somersault. The more one looks at the 
photographs, the more one wonders at the 
weak-looking connection of these aeroplanes, 
the more one sees how easily a slight mishap 
might cause the upper plane to shift back. 

But there are other conjectures as to the 
cause of the accident. Mr. Pilcher, who has 
had great experience in England with an appa- 
ratus of very similar construction, remarked, 
on first hearing of Lilienthal’s new double 
plane, that he did not like the looks of it, as 
he had found that if the man’s weight was too 
far below the supporting surface, there was 
great difficulty in controlling and managing 


[From the Golden Penny 


desired effect of getting way forward and 
downward. . Suddenly he saw the appara- 
tus heeling over forward still more, and then 
Lilienthal came down with it with great force, 
head foremost. Wheu the man reached the 
spot he found the apparatus much shattered.” 

Though it is thus rather difficult to get at the 
exact account of this unfortunate occurrence, 
it is most probable that the machine tipped 
forward slowly and fell. But now, as has been 
said, a model of this two-storied plane will not 
act like this. On looking at a photograph of 
the apparatus, what at once strikes one is the 


[From the Golden Penny. 


the apparatus. There is also another cause, 
which is believed by those best acquainted with 
the circumstances, including Herr Lilienthal’s 
brother, to account for the accident. In this 
fatal trial the inventor had adopted a method 
by which he could alter the position of the 
horizontal tail by a movement of his head. It 
is suggested that, not being practised with this 
appliance, he may have made some wrong 
movement of his head, which unexpectedly 
upset the balance, This certainly seems as if 
it might have been the cause of the accident, 
except that the eye-witness describes the 
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pitching forward to have taken place slowly, 
and, if so, one would have expected the ex- 
perimenter to have rectified his error in time. 

Unfortunately the apparatus was completely 
smashed up, and beyond the fact that it was 
found lying upside down, gives no clue to the 
cause of the unfortunate mishap. 

Captain Moedebeck, one of the best authori- 
ties in Germany, conjectures that in shifting 
the weight of his body, as he was accustomed 
to do, Lilienthal forgot about the apparatus 
connected to his head, and so counteracted the 
balance by the action of the tail. 

Though we are, then, unable to account with 
certainty for the unfortunate mishap, we may 
at all events avoid in future accidents the 
causes of which are here suggested. 


Dr. Wolferts’ Steerable 
Balloon. 


This elliptical-shaped balloon was shown in 
working order at the Berlin Industrial Exhi- 
bition last year, and was said to have acted 
very satisfactorily. It is provided with two 
screw propellers; one, about 9 feet diameter, 
placed in front of the car, is to propel the 
balloon horizontally, while another is placed 
underneath on a vertical axis to control the 
rise and fall. The engine is of 8 horse-power, 
giving 500 revolutions per minute to the pro- 
pellers. The balloon is nearly 100 ft. long and 
30 ft. through the centre. 


Speed of Flying Birds. 


To measure the exact velocity of birds in 
flight is no easy matter. Homing pigeons give 
a reliable record of the average rate of travel 
over long distances, but it may reasonably be 
presumed that this speed is not the maximum 
obtained, or even an average rate for steady 
flight, since the course would often not be in 
a straight line, and the speed affected by 
variable winds and other causes. Mr. S. P. 
Fergusson, however, made some careful 
measurements a short time since on a flock of 
ducks which happened to pass whilst he was 
engaged in measuring cloud velocities at the 
Blue Hill Meteorological Observatory. The 
result of these trigonometrical observations 
was that the birds were found to be moving at 
a height of 958 ft. above the ground, and that 
the velocity of their flight was 47.8 miles an 
hour. The wind at the time was light from the 
north, the direction of flight being from the 
north-east. 


Summary of News. 


SrentzeL’s Wine Macuinz. — A flying 
machine, similar in many respects to those of 
the late Herr Lilienthal and Mr. Pilcher, has 
lately been experimented with at Altona, Ger- 
many. It possesses, however, one great point 
of difference from its predecessors in that the 
wings are pivoted so that they may be moved 
up and down as with those of a bird. The wings 
have a spread of about 21 ft., having a surface 
of about 76 square feet, and may be moved 
through an angle of 70 degs. The ye 
weighs 75 lbs. An engine, worked by com- 
pressed carbonic acid gas, is to be used for 
working the wings. It is stated that this en- 
gine, with a pressure of 5 atmospheres, is capable 
of producing 1 horse power, and that by in- 
creasing the pressure to seven or nine atmo- 
spheres, the motor may be made to yield 2 or 
3 horse power respectively. The wings, in 
shape, are not so round as those of Lilienthal, 
but are pointed towards the tips like a gull’s. 
The tail or rudder consists of both horizontal 
and vertical planes. 

Dr. Ricnet’s Macuine.—It is announced 
that a large apparatus, chiefly consisting of two 
huge wings, is now being constructed in France, 
The inventor is Dr. Richet, a professor in the 
Faculty of Medicine at Toulon. 

Kites ror last year 
a great deal has been done in America with 
regard to meteorological tests of the upper air 
by means of kites. Mr. Fergusson, of the Blue 
Hills Observatory, has written an interesting. 
account in the “ Monthly Weather Review” for 
September, of experiments conducted at that 
institution. The kites used were usually of the 
Malay pattern for light weather, and of the 
Hargrave type in strong winds. Self register- 
ing instruments were taken up by the kites, 
and some very great altitudes were attained, 
the highest being no lesg than 9,375 ft. 

Anprer’s Arctic battoon.—M. Andreé 
has stated that he intends making a fresh start 
this summer to explore the Arctic regions with 
his balloon. In addition to the continual ad- 
verse winds last year, he found that the balloon 
did not retain its gas quite so well as was ex- 
pected, and doubtless before he starts again he 
will consider it necessary to add another cover- 
ing, or, at all events, some fresh coats of 
varnish, to the envelope. 

CHANUTE’s ExPERIMENTS.—Although some 
sensational rumours have been published with 
regard to the trials of a flying machine on the 
shores of Lake Michigan, we have the best 
authority for stating that these have been sim- 
p-.’ some scientific experiments in gliding flight, 
which have so far produced no very important 
results. Mr. Chanute’s name is a sufficient 
guarantee that they will be interesting from a 
scientific point of view, even though not in- 
tended to be a practical success. He has been 
assisted by Messrs. Paul and Herring. 


Recent Patents. 


Tue following patents connected with Aero- 
nautics were published during 1896 :— 
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1877. Jan. 22, 1896. T. FRASER, Victoria, 
Australia. Improvements in Dirigible Bal- 
loons and Flying Machines. 

Elongated buoyant vessel, constructed of metal 
sheets, in separate compartments ; motive power, 
compressed gas, which also is used as ballast. 


9129. R. Koscu, Cleveland, Ohio, U.S. A 
combined Screw Propeller and Aercpiane, 
for raising, lowering, and sustaining Air 
Ships. 

Having adjustable blades which can be set so as 

lie in the same plane or parallel planes. 


18,130. Aug. 15, 1896. W.C. Sty, Brockley, 
Kent. Improvements relating to Para- 
chutes. 

Series of air-tight tubes arranged about the 
parachute, which when inflated with air form a 
stiff frame for mechanically expanding the para™ 
chute. 


(From the Jilustrated Oficial Journal.) 


6. January 1, 1895. Aerial Machine. Moore, 
R. F., 39, Brigstock Road, Thornton Heath, 
Surrey. 


Propulsion is effected by means of wings made in 
imitation of those of the flying fox ; they are com- 
posed of a light framework and covered by fabric 
and are hinged to the framing at Z. They are 
also attached to the lower end of the framing by 
springs Y, which are adjusted to hold the wings in 
position when they are supporting the machine. 
Lines are attached to the extremities of the frame- 


work of the wings and to the lower end of the | 
machine so that the wings may not fail to act asa | 
parachute in case of accident. The machine rests | 


on wheels when on the ground, and the wheels may 
be adjusted so that it can run down an incline at 
starting. The wings may be actuated directly, as 
shown at X, or by an electromotor comprising two 
or four electromagnets in line, that alternately 
attract and repei each other. Each magnet com- 


prises an iron core around which the wire is wound 
and an iron cylinder surrounding the wire. The 
magnets carry mercury cups and needles which 
make and break circuits in small electromagnets on 
the commutator causing an armature to oscillate 
between them and move pins on its lever in and 
out of mercury cups which are connected with the 
motor circuits. 


4025. February 25, 1895. Aerial Propeller. 
Martin, L., Klausenburg, Hungary. 


™~ 


The propeller comprises a feathering wheel 
shown in elevation in Fig. 1 and in plan ia Fig. 6. 
The blades are pivoted at d to a revolving boss ¢ 
and carry angle irons g, k, which ride on a cam f 
and shift the-blades from the right hand position, 
in which they make their down stroke, to the left 
hand position, in which they lie parallel to the 
shaft a for making the upstroke. 


7271. April 9, 1895. Aerial Machine. 
Otivas, E. C. DE Los, 34, West 15th Street, New 
York, U.S.A. 


The machine is raised and propelled by two 
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propellers C revolving on vertical axes, and its 


direction of motion is controlled by an aeroplane 
J which is mounted on a universal joint. The 
buoyancy of the machine may be increased by an 
aerostat. The car is fitted with spring rollers N 
to deaden the shock of landing. 


4125. February 


Propelling and Steering —On masts c in the car 
a are wings d, actuated by fluid pressure in the 
cylinders ¢, which is supplied through the masts 
from a pump in the car. The upper wing on one 
side and the lower one on the other are actuated 
by the same cylinder, the fluid-pressure acting 


26, 1895. Flying 
Apparatus. Mac- 
DONALD, T., Monu- 
ment Buildings’ 
Monument Square, 
London. 


The apparatus, of 
which Fig. 1 is a 
side and Fig. 2 a 
front view, is strap- 
ped by means of a 
frame q on to the 
shoulders of an 
aeronaut, while the 
wing-arms 
pivoted at u, ¢ to 
levers p which are 
strapped to the arms 
of the aeronaut. 
The wings are opera- 
ted by ropes ¢ at- 
tached to the feet of 
the operator and to 
levers aon the cross- 
head b which they cause to slide in the slotted 
guide The crosshead moves upwards when the 
right hand cord, Fig. 2, is pulled, the lever 
moving about the pin d in the upper end of the 
rod which is pivoted at z; at a certain point 
the pin slips to the other end of the slot c in the 
lever a when the crosshead is drawn downwards 
by the continued movement of the right hand 
rope, and produces the downward movement of 
the wings. Their horizontal movement is effected 
by causing the pin k, through which the motion 
of b is transmitted to s, to slide in an adjustably 
inclined link 7. This link 7 has a slight vertical 
movement about the fixed ends of the links /, m, 
which is limited by the length of the slot in the 
rod 7. The length of stroke of the wings is 
adjusted in length by altering the position of the 
levers 


10,239. May 23, 1895. Aerial Machine. 
MarsHALL, J., 23, Rockingham Terrace, Bi dwell, 
Barnsley, Yorkshire. 


between the two pistons to force them apart and 
draw them together. One pair of wings only may 
be carried on a mast, viz., that pair which is 
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operated by one cylinder. The wings may act 
alternately on the different masts. Steering is 
effected by a pivoted vertical plane. 


Recent Publications. 


“ Parakites,” by G. T. Woglom (G, Putnam’s 
Sons, New York), is a well-got-up, plentifully 
illustrated bock describing the practical con- 
struction of a very ordinary form of kite. 
“ Parakite” was the name that Simmons gave 
to an invention of his some 30 years ago, which 
was supposed. to be a combination of kite and 
parachute, but Mr. Woglom, ignoring this, ex- 
plains that he so designates his kites because 
he considers it something “ beyond the kite— 
an advanced kite.” The book commences with 
an interesting chapter on Oriental kites— 
Chinese, Japanese, and Javanese—including a 
graphic description of a kite battle. One might 
then have expected some description of other 
forms, European and American, that have been 
tried, especially considering the number of 
recent experiments with Hargrave’s and other 
varieties, but the author takes us at once to his 
own invention, which is of that form usually 
known as the Malay. He discusses in detail 
the cover, of paper or silk, the framework, the 
strings, and methods of knotting. But, though 
it may seem remarkable that a book can be 
filled solely with such details, yet it is by no 
means exhaustive. As an instance, the author 
discusses under the heading of framework, the 
relative values of pine and spruce, yet makes 
no mention of bamboo, a substance much used 
by most kite constructors. Some large photo- 
graphs are reproduced, said to be taken from 
the kites, but these are somewhat disappointing, 
as they are taken at only a small angle of de- 
pression from the horizontal, and present no 
feature other than would be obtained by a 
photograph taken from the top of any high 
building. Frequent reference is made to the 
great progress which these kites are supposed 
to have made over previous ones, and the in- 
ventor is evidently under the impression that 
his kites are not only wonderfully constructed, 
but of enormous size. We gather that his 
largest kite was 10 ft. high. Members of our 
Society may remember how Capt. Baden-Powell 


(Fanuary, 1897. 


showed them, a few years ago, a kite 36 ft. 
high! Beside this Mr. Woglom’s biggest is 
but the merest toy. Still this book, as far as 
it goes, is a laudable attempt to impart prac- 
tical information, and not only kite-flyers, but 
all aérial investigators may find many a useful 
hint contained within its pages. 


— 


Notable Articles in Periodicals 
during 1896. 


Invention, Feb. 15,22, and 29.—‘' The Best Shape 
for an Air Ship.” V. E. Jounson, M.A. 
Scientific American, March 14.—‘t Recent Experi- 
ments in Scientific Kite-Flying.”” Illustrated. 

J. B. Mizver and C. H. Lamson. 

Daily Graphic, March 11; Westminster Gazette, 
May 9; Scientific American, June 13.—‘ Ac- 
counts of Andrée’s Projected Balloon Journey 
and Method of Balloon Steering.” 

Nature, May 28.—‘‘ Experiments in Mechanical 
Flight.” S. P. 

Sunday Times, June 14.—‘'Some Facts about 
Flying Machines.’’ Captain BADEN-PowELL. 

Times, June 16.—‘* Flying Machines.”’ Letter by 
H. S. Maxim. 

Invention, June 20.—‘"* Will the Coming Man 
Fly?” 

Scientific American, Aug. 22.—" Artificial Flight.” 

Glasgow Herald, Aug. 22.—‘‘ Flying Men.” W.E. 
GarRETT FISHER. 


Saturday Review, Aug. 22.—'' Possibility of Human 
Flight." D. ARCHIBALD. 


Saturday Review, Sept. 5.—‘‘ Possibility of Human 
Flight.” P. PItcHer. 

Saturday Review, Sept. 12.—“‘ Possibility of Human 
Flight.’’ D. ARCHIBALD. 

Daiy Chronicle, Sept. 5.—‘*How to Fly.” D. 
ARCHIBALD. 

St. James’ Budget, Sept. 11.—‘*Dr. Wolferts' 
Steerable Balloon.” Illustrated. 

Westminster Budget, Sept. 18.—‘* The Art of 
Flying.”’ 

English Mechanic, Sept. 25.—‘' Scientific Kite- 
Flying.” A. SHIPPEY. 

Pall Mall Gazette, Dec. 14.—" Naval and Military 
Kites."". D. ARCHIBALD. 
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